THE INFLUENCE OF THE "DIAPLYTE" ANTIGEN OF DREYER ON TUBERCULOSIS OF THE GUINEA PIG by Bronfenbrenner, Jacques J. & Straub, Elmer L.
THE INFLUENCE  OF THE  "DIAPLYTE"  ANTIGEN  OF
DREYER  ON TUBERCULOSIS  OF THE
GUINEA  PIG.
BY  JACQUES  J. BRONFENBRENNER,  Ph.D.,  AND  ELMER  L. STRAUB,  M.D.
(From the Laboratories of The Rockefeller Institute for Medical Research.)
(Received for publication,  October  14,  1924.)
Recently  Dreyer' has developed  a method  whereby tubercle  bacilli
can  be  rendered,  more  or  less  readily,  non-acid-fast.  The  non-
acid-fast  bacterial  residue  has,  according  to  this  author,  proved
capable  not only of stimulating  the production  of  specific  antibodies
in  normal  and  in  tuberculous  animals,  but  has  yielded  promising
therapeutic  results  in experimental  tuberculosis.  Since  the  original
experiment  of Dreyer included  few animals,  while  the infection  with
which  he  dealt  was  of  a  decidedly  mild  type  possibly  permitting
spontaneous  recovery  in  some  instances,  it has  seemed  desirable  to
repeat  the  work.
Preparation  of Antigen.
Through  the courtesy  of Dr. William  I-I.  Park  and  Dr.  Charles  Krumwiedce
we obtained  a mass culture  of  tubercle  bacillus Ravenel  on  glycerol  broth  and
proceeded  to prepare  the antigen according  to the method  of Dreyer.  A mass
of bacilli  is ground in  a mortar,  in  the presence  of small  amounts  of formalin,
until  a  thick,  homogeneous  paste  is  obtained.  This  is  diluted  by the  further
addition  of  formalin  to even emulsion  containing  150 to  200 cc. of formalin  for
each 5 gm. of bacteria  (weighed wet).  This emulsion is  placed in a flask  fitted
with a reflux  condenser  and heated  in boiling water for  4  hours.  The bacteria
are then  filtered off,  washed  freely  with  acetone, and  subjected  to a prolonged
(20  to  24  hours)  extraction  with  acetone  at 65-70C.  in  a Soxhlet  apparatus.
If, at this stage, the organisms still show  acid-fastness when stained in the usual
way,  they are again  subjected  for 3  to 4 hours to  treatment  with formalin  and
subsequently to extraction with acetone.  This alternate treatment with formalin
and acetone  is repeated until  the organisms  have  been rendered  non-acid-fast.
In our experience  the process  has had to be  repeated four times.  The  bacteria
'Dreyer,  G.,  Brit. J. Exp. Path., 1923,  iv,  146.
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thus divested of their acid-fast  envelop  ("diaplyte") still retain  their  bacillary
outline and take  the counterstain.  0.1  gm.  of  such diaplyte  bacterial  mass  is
then  thoroughly ground in  a sterile  agate  mortar and little by little suspended
in physiological (0.9 per cent) salt solution so that at the end of the grinding, the
original  0.1  gm. of bacteria  is represented  by 10 cc.  of a fine suspension.  This
is subjected  to  brief centrifugation  at high  speed  (about  3,000  revolutions  per
minute) until the larger particles have all disappeared from the supernatant fluid,
as  determined  by  the  examination  under  No.  6  objective.  The  fluid  is  now
further  diluted with sterile  physiological  salt solution  containing  0.15  per cent
formalin  so  that, with  proper  correction  for  the  coarser  particles  of  bacillary
substance  removed  by centrifugation,  1 cc. of  the final dilution  would  contain
0.2 mg.  of bacterial  substance.  This  fine  suspension  was stored in  the ice box
and used for the treatment of  animals.
Series 1.
Infection of Animals.-Guinea  pigs were used exclusively for our experiments.
No effort was made  to select the animals according  to sex or age, but  as a rule
the animals weighed about  350 to 450 gin. at the beginning of the experiment.
Having established  the virulence of the culture by preliminary tests, we inocu-
lated  99  animals  by  a  subcutaneous  route  with  a homogeneous  suspension  of
tubercle  bacillus  (Ravenel)  in  physiological  salt  solution.  This  suspension
had  been  prepared  by careful  trituration  for an  hour of a weighed  amount  of
bacteria with physiological salt solution, added  drop by drop.  When  the total
volume of the suspension had reached  about  15  cc., it was briefly centrifuged  at
high speed and the supernatant  fluid, comparatively  free from  clumps and con-
taining  an even  suspension of bacteria,  was  diluted  with salt  solution so  that,
after due correction for the amount of bacteria removed by centrifugation,  each
cc.  of  suspension  contained  approximately  01  mg.  of  bacteria.  The  amount
inoculated was selected  with  a view  to initiating  a comparatively  slow process
and  yet one  calculated  not  to allow  the animals  to  remain  alive  so long  that
spontaneous  healing  might  take  place  in  the  more  resistant  individuals  and
thus confuse  the results.  To lessen the likelihood  of discharging  sinuses follow-
ing inoculation, we first inserted a sterile 3J inch needle  under the skin and then
attached to it the syringe loaded with the bacterial suspension.  In this manner
each  animal was given  1 cc.  of suspension  containing 0.1  mg. of bacteria.  Fol-
lowing withdrawal  of the needle,  the site of puncture  was  thoroughly  swabbed
with  iodine.
The animals,  thus inoculated,  were  subsequently separated  into four groups
-A  (21),  B  (23),  C  (21),  and D  (34)  respectively  (Chart  1).  3  days after in-
oculation,  all  animals  in  Group A  received  subcutaneously  their  first  dose  of
antigen  containing an  equivalent  of 0.1  mg. of the  defatted bacterial  residue.
About  2  weeks later  the administration  of vaccine  was begun with  the animals
of Group B and, after another interval of 2 weeks, with the animals of Group C.
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Those  of  Group  D received  no  antigen  whatsoever  and  served  as  controls.  A
summary  of the  general  plan of  the experiment  is given  in  Chart  1.
From  the  date  of  infection,  the  animals  were  frequently  weighed  and  ex-
amined.  General  appearance  and  condition,  local  and  general  reactions  to
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CIART  1.  Summary  of Experiment  1.
treatment,  and  the  development  of adenopathies  were  all  carefully  noted  and
individual records were maintained for each animal.
The  treatment  with  diaplyte  antigen,  once  started,  was  repeated  once  or
twice weekly over a period  of about 10 weeks  as shown  in Chart 1.  We did not
observe  any  local or  general  reactions  immediately  following  the injections.
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In all,  during the course  of the experiment,  the animals  of Group A received
fifteen  injections  of the  diaplyte  antigen;  those  of  Group  B,  thirteen  such  in-
jections; and those of Group C, eleven.
Unfortunately,  during  the  first  2 weeks,  the  animals  were  kept  in rather
crowded  quarters  and several guinea  pigs  from  the various  groups  succumbed
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CHART  2.  Weekly  weight  averages  by groups.
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to intercurrent  infections.  Animals  of  Group  A  suffered  the  most,  with  nine
deaths  out  of  the  total number  of  twenty-one  animals.  Groups  D,  B,  and
C were affected in the order named with four, three, and one deaths respectively
(circles on Chart 1).  Upon a change in housing conditions, however, the animals
seemed  to  thrive  better.  Nevertheless,  two  more  of them-one  in  Group  B
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and the other in Group D-died during the course  of the experiment  from other
causes than tuberculosis, although  at postmortem early  tuberculous lesionswere
already discernible in both  (cross within circle, Chart 1).
Weight  Curves.-Since in  his  paper  Dreyer  stressed  the  beneficial  effect  of
treatment as interpreted by the weight curve of his animals, we have attempted,
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CHART  3.  Weekly weight averages of males.
in  Chart 2,  to  compare  the weights  of  the animals of  the different  groups,  by
superimposing  the average curves  as made up from the individual weekly weights
of the animals in each group  over the entire period of the experiment.
In order to eliminate the effect upon average curves of change in weight during
pregnancies,  developing in  the course  of the  experiment, we  excluded pregnant
animals from the calculation  of averages  as soon  as we  could diagnose the  con-
dition.  The weights  of  these animals  after  the  termination  of gestation  were
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again  included  in  the calculation.  The  method  is  inexact,  but  since  we  were
purposely dealing with both sexes, housed together and under similar conditions
the inaccuracy  is  difficult  to  overcome.  In Charts 3 and 4, a further  analysis
of weight  curves,  from  the point of  view of  the influence  of  sex, is  attempted.
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CHarT 4.  Weekly  weight  averages  of females.
It will be seen that the curves for females show variations in the different  groups
for the reason  just dealt  with, while  the group curves for males  closely  resemble
the original curves,  in which  both sexes are  considered  together  (Chart  2).
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In general,  the  treatment  appeared  to make  no  difference  in the
average weight of the animals during the first 16 weeks, during which
time the individual variations in the resistance  of animals to infection
were  submerged  because  of  the  large  number  of  animals  entering
into the calculation.  But as the experiment continued  and the num-
ber  of  surviving  animals in  each  group  became  smaller,  the  curves
showed  the result  of selection  of resistant  individuals,  as in the case
of Group  B  and especially  in  Group  C,  which  latter from  the  19th
week of  the experiment  was represented  merely by a single  very re-
sistant male survivor.  The number of animals alive at any time can
be  calculated  from  Chart  1.
Postmortem Findings.-8 or  9  weeks  after  the  inoculation,  deaths
from  tuberculosis  began  to occur  in all groups  (crosses  on Chart 1).
In  each  case,  a  postmortem  examination  was  performed  and  the
gross findings recorded.  In addition, smears from the affected  organs
were stained and examined for tubercle bacilli.
In as  far  as could  be  determined  from gross  examination  of  the
autopsy material,  the character  and distribution  of  the lesions have
been in general similar in the animals  of all the groups.  No attempt
was made to study the microscopic character  of the lesions.
The lymph  nodes  throughout  were  as  a  rule  involved  to a  greater  or  less
degree.  This was  especially  true  in  the  case  of  the tracheobronchial nodes,-
a characteristic feature of generalized tuberculosis in guinea pigs, no matter how
infection  of these  animals is induced.2-4
The lungs and pleura  were  found  to  be affected  in  greater or  lesser degree,
as  result  apparently  of  individual  variation.  There  were  no  characteristic
differences among the groups.  The heart was usually free from lesions, although
the pericardium  was frequently  found to be adherent  in animals showing tuber-
culous pleurisy.
Marked  individual variations  were to be  noted in the extent of involvement
of the abdominal organs.  Usually there were to be found  more or less extensive
lesions in the liver and spleen.  And, in a certain number of animals, there was
present  extensive  tuberculous  peritonitis  with  dense  adhesions  and  frequently
with marked  ascites.
2  Krause,  A. K., The Harvey Lectures, 1921-22, xvii,  128.
8  Rogers, J. B., Am. Rev.  Tuberc., 1919-20, iii,  750.
' Baldwin,  E. R., and Gardner, L.  U., Am.  Rev.  Tuberc., 1921-22,  v, 429.DIAPLYTE  ANTIGEN  OF  DREYER
Other  organs,  such  as  the  intestines,  kidneys,  genitalia,  etc.,  were involved
only  occasionally.
In the course of examination  of the brains, undertaken in another connection
by Dr. Cowdry,  occasional  tubercle  bacilli  were demonstrable  in  the  tissue  of
animals from  all four  groups.
The  gross  autopsy  findings  yielded  no  evidence  of  differences
between  the  condition  of animals  treated with  antigen  and  the  un-
treated  controls.
Rate  of  Progress of  Infection.-Although  all  the  animals  were
inoculated  at  one  time  and  in  the  same  manner,  Chart  1 suggests
that deaths  from  tuberculosis  appeared  earliest  among  the  animals
of  Group  A.  Mortality  in  the other  groups  seemed  to  follow  the
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CnART  5.  Death rate by groups.
order  in  which  treatment  had  been  instituted,  namely  B,  C,  and
lastly  D,-the  control  group  receiving  no  therapeutic  injections.
This  difference  in  the  occurrence  of first  deaths  might  conceivably
have  been  accidental.  On  the other hand, if it held true throughout
the  experiment,  it would indicate  that  the treatment  influenced  the
course of the disease in the direction opposite to that found by Dreyer.
Inquiring  into  this  question,  we  compared  the  death  rates  in
different  groups.
To eliminate  the effect  of losses  from early intercurrent infections,
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the calculation  of the death rates from tuberculosis  was made on the
basis  of  totals  obtained  by subtracting  the  number  of  deaths  from
intercurrent  infections  in  each  group  from  the  original  number  of
animals used;  thus the  total  number  for  Group  A was taken  to be
12  instead  of  21,  for Group B  19  instead  of  23,  for Group  C 20 in-
stead  of 21,  and for  Group  D  29 instead  of  34.  The points on the
curves in Chart 5 express the percentage  relationship  of dead animals
to this  corrected  total.  In addition  to the four  curves representing
the  death rates of animals in  Groups  A, B,  C,  and D,  we plotted  a
fifth  curve  (X)  which  represents  the  composite  death  rate  of  all
treated animals, irrespective  of the time of beginning of treatment.
The data from which the curves were plotted are given  in Table I.
As  can  be seen  from  Curve X in Chart  5 the  effect  of treatment
was to accelerate  the fatal issue rather than to delay it, as might have
been  expected  from  Drever's  results.  Group  C,  composed  of  ani-
mals  in  which  the  therapeutic  injections  were  begun  last,  had  a
death rate nearest to Curve D of the controls.  The other two curves
(Groups A and B)  suggest that the earlier  the treatment  was begun
the more rapid was the progress  of the disease to a fatal termination.
As already stated, we lost, shortly after beginning  the experiment,
over  15  per  cent  of  our  animals  from  intercurrent  infection.  Not
knowing  how  successful  we might be  in checking  further losses,  we
decided to repeat this experiment at once, in order to save time.  But
in planning  the  new  experiment,  we introduced  slight  modifications
so as  to obtain additional  information,  with regard  especially  to the
possible  prophylactic value of Dreyer's antigen.
Series 2.
In  this experiment  the attempt  was  made  to immunize  twenty guinea  pigs
prior to infection  (see  Group  F  in Chart 6).  After  five injections  of standard
suspension  of diaplyte  antigen  in  the course  of  17  days,  we  inoculated  them,
together  with  56  untreated  animals,  by a  subcutaneous  injection of 0.05 mg.
of  an  even  suspension  of  living  tubercle  bacilli  in  physiological salt solution.
The strain  of tubercle  bacillus,  the method of preparation  of bacterial  suspen-
sion, and the method of injection  of  the suspension  were the same as had been
employed  in the preceding  experiment,  with the  exception  that the  suspension
used for infection  of the  animals in this experiment contained  0.05 mg.  of bac-
teria  per cc.  instead of  0.1  mg.,  as before.DIAPLYTE  ANTIGEN  OF  DREYER
The  56  unimmunized  inoculated  animals  were  now  separated  into  three
groups.  The twenty  animals  of Group  G  were  given,  beginning  9 days  after
infection,  nine injections  of 01 mg.  of diaplyte  antigen,  with  about 4  days in-
terval  between  successive  injections.  The  guinea  pigs  of  the  second  group,
TABLE  I.
Death Rate of the Animals in Experiment 1.
Group A.
Original  No.  of ani-
mals 21.
Corrected No. of ani.
mals 12.
6
55
65
70
80
85
100
110
115
135
x
1
2
3
5
6
8
9
10
12
8.33
8.33
16.6(
24.99
41.65
49.98
66.64
74.97
83.3
100.00
Group  B.
Original  No.  of  ani-
mals 23.
Corrected No. of ani-
mals 19.
i
62
65
70
80
85
90
105
115
120
135
145
155
It
1
2
3
6
9
10
12
13
14
15
17
19
o.A
8 i
4
5.25
10.5(
15.75
31.5(
47.25
52.5(
63.00
68.25
73.5s
78.75
89.25
100.0
Group C.
Original No. of ani
mals 21.
Corrected  No.  of
animals 20.
80
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86.25
89.70
93.15
100.00
Composite  curve X
for all treated ani-
mals.
Original No. of ani-
mals 65.
Corrected  No.  of
animals 51.
- el
55  1  1.9s
S5  1  1.96
62  2  3.92
65  4  7.84
70  6  11.76
80  13  25.48
85  17  33.32
90  18  35.28
95  19  37.24
100  23  45.08
105  27  52,92
110  28  54.88
115  33  64.68
120  35  68.60
125  36  70.56
130  37  72.52
135  42  82.32
140  43  84.28
145  46  90.16
155  48  94.08
170  49  96.04
185  50  98.00
278  51  1100.00
designated  in  Chart  6  as  Group  H  and consisting of twenty animals, received
six injections of antigen,  beginning  19 days  after  infection; and  Group  I,  com-
prising  sixteen  animals,  received  no  treatment  (control).
These  animals  weighed  between  250  and  300  gm.  at  the  beginning  of  the
experiment.  Sex  was  not considered  in  their  selection.
-- -- -- -- -- -- -- -- -- --
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CHART 6.  Summary  of Experiment  2.
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Weight Curves.-As in  the previous  experiment,  we  attempted  to  judge  the
relative progress of infection, in the animals of  the several groups, by comparing
the  average  weight  curves,  plotted  in  the  manner  already  described.  Charts
7  to 9  cover  the  first  22  weeks  of the  experiment and plainly  indicate that, as
in the preceding experiment,  there was no marked difference in the weight curves
of the groups.
TABLE  II.
Death Rate of the Animals in Experiment 2.
Group F.
Total No. of animals
20.
Corrected  No. of ani-
mals 17.
, a
110
125
130
135
170
190
235
250
255
255
6
1
2
3
4
5
6
7
8
9
9
0
5.9
12.0
18.0
24.0
29.0
35.0
41.0
47.0
53.0
53. 
Group G.
Total No. of animals
20.
Corrected No.of ani-
mals 20.
mu
80
80
110
115
120
130
135
145
150
155
190
220
230
240
255
1
2
3
5
6
7
8
9
11
12
13
14
15
15
a.
5.0
10.0
15.0
25.0
30.0
35.0
40.0
45.0
55.0
60.0
65.0
70.0
75.0
75.0
Group H.
Total No. of animals
20.
Corrected No. of ani-
mals  20.
EaA
00
85
100
115
125
150
160
195
255
1
1
2
3
5
6
7
8
8
8
5.C
10.0
15.0
25.0
30.0
35.0
40.0
40.0
Group I (controls).
Total No. of animals
16.
Corrected No. of anil
mals 13.
110
120
130
140
165
190
255
1
2
3
4
5
6
6
9i
4
8.C
15.1
23..C
31.1
40.C
46.C
46.0
All treated animals
(Y).
Total No. of animals
60.
Corrected No.of ani-
mals 57.
80  1  2.0
85  2  4.0
100  3  5.0
110  5  9.0
115  7  12.0
120  9  16.0
125  12  21.0
130  14  25.0
135  15  26.0
140  16  28.0
145  17  30.0
150  18  32.0
155  21  37.0
160  22  39.0
170  23  40.0
190  25  44.0
195  26  46.0
220  27  48.0
230  28  49.0
235  29  51.0
240  30  53.0
250  31  54.0
255  32  56.0
Mortality.-At the  present  time, about  57+  per  cent  of the  ani-
mals have died.  Of this number,  about 75  per cent died from tuber-
culosis,  about  12 per  cent  showed  generalized  tuberculous lesions  at
autopsy,  but  probably  died  from  intercurrent  disease,  while  the
￿
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remainder  succumbed  early  from  intercurrent  disease  and  showed
no  tuberculous  lesions  at  autopsy.  From  the  data  recorded  in
Table  II  and  plotted in Chart 10,  it is apparent  that the death rate
among the controls was no more marked than in the treated animals.
In  fact,  from  present  appearances,  the  control  animals  seem  more
resistant  to infection  than  some of  the treated  ones.
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CHART  7.  Weekly  weight  averages  by  groups.  Experiment  2.
In as far as  the individual  groups  are  concerned,  Group  F shows
53  per  cent  mortality  to  date,  Group  G  75  per  cent,  Group  H  40
per cent, and Group I (controls) 46 per cent.
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Accessory  Experiments.
Upon consideration of the foregoing  results it seemed possible that
the test of resistance  to  which we  were  subjecting  our  animals  was
perhaps  too severe.
With  this in mind,  we  planned  two  small  experiments  essentially
similar  to those already described,  with the exception that the tuber-
cle bacilli  were  introduced into  the animals without  trauma.
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CHART 8.  Weekly weight averages for males.  Experiment  2.
Exposure to  Cage Infection.
In  this  experiment  ten guinea  pigs,  having  received  fifteen  preliminary  in-
jections  of Dreyer's antigen, with  eight normal  controls of similar  weight,  were
housed  in  a  large  cage,  with  many  frankly  tuberculous  guinea  pigs.  At  the
present time, about 9 months after the beginning of the experiment,  two control
animals out of the eight have  succumbed  to a generalized tuberculosis.  Those
still living show slight adenopathies.  Of the ten animals immunized by Dreyer's
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antigen  five  have  died  from  advanced  infection,  and  the  remaining  five  have
palpable  adenopathies.
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CHART  10.  Daily average  death rate by  groups.  Experiment  2.
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Infection through the Conjunctiva.
This  experiment  comprised  three  groups  of  guinea  pigs.  One  group,  con-
sisting  of  five,  received  a preliminary  series  of twelve subcutaneous  injections
of Dreyer's  diaplyte  antigen,  at 4 to  6 day intervals.  A  second group,  of four
animals,  received  by  the  subcutaneous  route  seven  preliminary  injections  of
bacteria,  defatted  by the method  of Fornet.6 The  third  group  (controls)  con-
sisted of four normal animals.
About  1 month  subsequent  to  the last  of the  immunizing  treatments,  0.02
mg.  of  tubercle  bacilli  in suspension  was dropped  into one  conjunctival  sac  of
TABLE  III.
Results of Treatment in Animals Infected without Trauma.
Groups.*  &  .% '  - Group.·  o  1  ,
Exposure  to  cage  A.  10  animals  treated  with  5  5  3  2  50.0
infection.  Dreyer's antigen.
B.  8 normal control animals.  6  2  2  0  33.0
Conjunctival  instil-  C.  5 animals  treated  with  1  4  3  1  80.0
lation.  Dreyer's antigen.
D.  4  animals  treated  with  3  1  1  0  25.0
Fornet's antigen.
E.  4 normal control animals.  3  1  0  1  25.0
* Groups A and B were housed' with frankly tuberculous guinea pigs.  Groups
C, D, and E received  0.02  mg. of bovine  tubercle bacilli,  per conjunctiva.
each  of the  animals,  with  due precautions  to  avoid  trauma.  At  the  time  of
writing, about  4 months later,  three  of the four control  animals  are living, but
all show definite  adenopathies.  One  animal died  about  11  weeks after  the in-
fection.  Although death was probably not due primarily to tuberculosis, never-
theless  at  autopsy  a  picture  of  early  generalized  tuberculosis  was  presented.
Three out of the four animals  immunized  with Fornet's  antigen  are  living and
present definite palpable  adenopathies.  One animal died a little over 4 months
after  infection.  Autopsy  showed  the  presence  of a  generalized  tuberculosis.
Finally, of five  guinea pigs immunized  with Dreyer's antigen,  only one remains
alive at the present  time.  The other four died between  the 10th and 12th weeks
after instillation  of the  bacterial  suspension,  from generalized  tuberculosis.
The  results of these experiments  are tabulated in  Table III.
5Fornet, W., Ann. Inst. Pasteur, 1921,  xxv, 797.
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As in the  earlier  experiments,  it here  appears  that  the treatment
with  Dreyer's  antigen  contributed  to  the  early  development  and
rapid  progress  of  infection  as  compared  with the controls.  Animals
treated  with  the antigen  of  Fornet did  not  appear notably  affected
in resistance.
The  results  of  the  accessory  experiments  are  too  meager  when
considered  alone  to allow  of  conclusion,  but we  present  them  here
because  they  yield  evidence  confirmatory  to  our  previous,  more
extensive  work.
DISCUSSION.
The data presented in the foregoing  pages  show  clearly  that in our
hands Dreyer's  vaccine  has not conferred  resistance to  tuberculosis,
when  employed  either  as a prophylactic  or  as a  therapeutic  agent.
Indeed  a  comparison  of  the  average  mortality  curves  for  all  the
treated animals in each experiment  with  the  curves  of  mortality  of
untreated controls  would appear to indicate that the treatment might
even diminish the resistance of guinea pigs to infection.  This diminu-
tion in resistance  is  not  very  marked, but  it  is  interesting  to note
that similar findings have recently been recorded  by Kettle.'
In  an  effort  to  explain  the  failure  to  confirm  Dreyer's  findings
several  possibilities may be  considered.  In  the first place,  as stated
earlier,  Dreyer  dealt  with  a  small number of  animals  infected  with
an organism of very low virulence.  The  effect on the general  results
of  high  individual  resistance  becomes  very  marked  under  these
conditions.  For  example,  in  our  own  series  one  guinea  pig  in  a
treated  group  (C)  survived  9  months,  3  months  longer  than  the
other  98  animals.  On  the  other  hand,  our failure  might be  attrib-
utable to  some  differing  quality  of  the  vaccine.  However,  Kettle,
who used  the antigen  prepared  by Dreyer  himself,  failed  to  observe
any beneficial  effects  from it.  Again,  mistakes  in duration  and in-
tensity of treatment might be held responsible  for the  failure on our
part.  It  remains to  be  ascertained  whether  a different  dosage may
prove  helpful  in  combating  the  disease.  Riviere7 has recently  re-
commended  a geometrical  progression  of dosage  in the use of tuber-
8 Kettle, E. H., Lancet, 1924, i, 68.
7 Riviere,  C.,  Lancet,  1923,  ii,  324.274  DIAPLYTE  ANTIGEN  OF  DREYER
culins,  including  specifically  Dreyer's  antigen.  The  time when the
therapy  should  be  instituted  is  another  uncertain  point.  We  have
noticed  that  animals which  received  their  first  treatment  compara-
tively  late after  infection  (Group  C  in  Experiment  1 and  Group  H
in  Experiment  2)  survived  longer  than  the  animals  receiving  early
treatment.  It  is interesting  to  note in  this  connection that  Dreyer
first began  his treatments  28  weeks after infection.
SUMMARY.
We  have  prepared  "diaplyte"  antigen  according  to  Dreyer's
procedure  and  have  studied its  therapeutic  and  prophylactic  value
in  experimental  tuberculosis  of  guinea  pigs.  In  our  hands  it  has
failed to yield  beneficial  effects.  The  animals treated with the anti-
gen  tended  in  general  to  develop  lesions  more  quickly  and  to  die
earlier  than the  controls.